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(Claim(s)] 

[Claim 1] The ink-jet recording device which is the ink-jet recording device which has the 
reserve ejection receiving portion which receives the ink breathed out in ink by the 
recording head which performs discharge record, and reserve discharging which are 
non-recording actuation towards a recorded material, and is characterized by to have a 
means control to perform the 1st reserve ejection for recovering the poor ejection of the ink 
of said recording head, and the 2nd reserve ejection for washing the deposit adhering to 
said reserve ejection receiving portion. 

[Claim 2] The ink jet recording device according to claim 1 characterized by there being 
more amounts of ink breathed out by said 2nd reserve ejection than the amount of ink 
breathed out by said 1st reserve ejection. 

[Claim 3] An ink jet recording device given in either of claims 1 or 2 characterized by 
performing said 2nd reserve ejection when it has a means to count said the 1st count or 
amount of ink breathed out of the reserve ejection and a predetermined count or the 
predetermined, predetermined amount of ink is reached. 

[Claim 4] The ink jet recording device according to claim 1 to 3 characterized by performing 
said 2nd reserve ejection when it has a means to count the number of sheets of said used 
recorded material and predetermined number of sheets is reached. 

[Claim 5] Said recording head is an ink jet recording device according to claim 1 to 4 which 
is the recording head which carries out the ejection of the ink using heat energy, and is 
characterized by having the heat energy sensing element for generating the heat energy 
given to ink. 

[Claim 6] Said recording head is an ink jet recording device according to claim 1 to 5 
characterized by equipping the sheet feed direction of said recorded material with 70 or 
more-nozzle two or more nozzles. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording device used for the 
printer which records by breathing out ink, facsimile, etc. in detail about an ink jet recording 
device. 
[0002] 

[Description of the Prior Art] In this kind of ink jet recording apparatus, from the ink tank of a 
cartridge-type by which it fills up with the ink for record, ink is supplied to an ink jet recording 
head, ink is breathed out towards a recorded material as a record drop from the delivery 
established in the recording head, and record is performed from it, for example. 
[0003] In such an ink jet recording device Generally the liquid route which is open for free 
passage to the ink delivery which dust and air bubbles may mix in the ink supply system 
from an ink tank to a recording head, and is established in the recording head, or this since 
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the bore is as minute as about several 10 microns from several microns When the dust and 
air bubbles which were mixed are led to the liquid route of a recording head, it adheres in a 
liquid route, the flow of ink is checked, and there is a possibility of reducing ink ejection 
effectiveness, or producing blinding and causing the poor ejection of ink in being excessive. 
Moreover, when the ejection of long duration ink is not performed filling up this recording 
device with ink, there is a possibility of the component which constitutes ink precipitating 
and producing the abnormalities in the ejection of ink similarly. 

[0004] Then, in order to aim at the dissolution of these problems, on the occasion of record, 
it is desirable to make a good condition maintain the ink ejection from a recording head, and 
the pressurization recovery means, the suction recovery means, etc. have been adopted as 
a recovery means for it. Among these, a suction recovery means attracts ink from a delivery 
using a suction pump etc., after the cap has closed the periphery of an ink delivery, and 
obstructions, such as the fixing object and air bubbles of the ink deposited in a liquid route, 
and dust, are removed from the inside of a liquid route. 

[0005] Moreover, in such an ink jet recording device, in order to remove the foreign matter 
used as the hindrance of ink ejection, such as ink which adhered, on the delivery side, and 
dust, the processing which wipes off a delivery side with the blade formed with elastic 
bodies, such as rubber, and is cleaned, i.e., wiping actuation, is performed. 
[0006] in order [ furthermore, ] to prevent desiccation and fixing of a nozzle with low 
operating frequency during record - fixed spacing - with - **** - it is performed, the 
ejection, i.e., reserve discharging, as recovery action. This is spacing (every [ for example, ] 
20 seconds) which is extent which the ink in the nozzle which is not breathed out does not 
dry, and carries out the ejection of the ink to positions other than the Records Department 
from all nozzles. Moreover, the reserve ejection may be performed also after wiping 
actuation for the purpose of the ejection stability after the wiping processing with said blade. 
[0007] As for these recovery means of a series of, generally, it is common for it to be 
performed by the recovery device containing the cap prepared outside the record range, a 
suction pump, a blade, etc., and to be carried out to the reserve ejection receiving portion 
which is opening with which the recovery device was equipped also about said reserve 
discharging. Transfer maintenance of the ink breathed out by this reserve ejection receiving 
portion is carried out by the passage drawn from opening at the waste ink absorber formed 
in the recovery device lower part. The passage of this waste ink is a that it is easy and low 
cost gestalt [ which opening by which even the absorber was only surrounded by the wall 
from the receiving portion follows ] configuration. 
[0008] 

[Problem(s) to be Solved by the Invention] However, if it is in an ink jet recording device 
which the former mentioned above Since it is the configuration of holding the ink which 
flows automatically and falls in response to the ink breathed out on the wall surface which 
constitutes the reserve ejection receiving portion and passage with a downward waste ink 
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absorber, When a certain kind of ink, for example, the ink which raised fixable and the water 
resisting property to a regular paper, was used, it dried, before flowing and falling, when 
mere little ejection ink like the reserve ejection adhered to the wall, and the problem that ink 
will accumulate on a wall gradually by the repeat arose. 

[0009] Especially, by constraint by the processing approach of nozzle formation of a 
recording head, since it became the configuration of receiving the ejection on the wall 
surface of the neighborhood comparatively near the receiving portion when the recording 
head which the include angle of about 10 degrees attaches to the discharge direction was 
used, when ink accumulated there, popularity was won to the equipment life for a short time, 
and there was a possibility that the section may be closed. 

[0010] Although it was possible to prepare this ejection receiving portion and passage 
greatly enough in order to solve this problem, it was what needs to take a tooth space 
crosswise to correspond to a recording head with especially a ejection include angle, and 
serves as hindrance of the miniaturization of equipment, or low-pricing. 
[0011] For this reason, the purpose of this invention is to offer the ink jet recording device 
with which the satisfactory recovery action which does not produce above un-arranging was 
made to be performed, without being accompanied by large-sized-izing and the 
complicated configuration of equipment paying attention to the above-mentioned 
conventional trouble, in order to aim at that solution. 
[0012] 

[Means for Solving the Problem] In order to attain this purpose, invention of claim 1 In the 
ink jet recording device which has the reserve ejection receiving portion which receives the 
ink breathed out in ink by the recording head which performs discharge record, and reserve 
discharging which is non-recording actuation towards a recorded material It is 
characterized by having a means to control to perform the 1st reserve ejection for 
recovering the poor ejection of the ink of said recording head, and the 2nd reserve ejection 
for washing the deposit adhering to said reserve ejection receiving portion. 
[0013] Invention of claims 2-4 in the configuration of claim 1 moreover, in addition, the 
amount of ink breathed out by said 2nd reserve ejection It has a means to count the count 
or the amount of ink breathed out of more configurations than the amount of ink breathed 
out by said 1st reserve ejection, and the 1st [ said ] reserve ejection. When it has a means 
to count the number of sheets of said recorded material constituted and used which 
performs said 2nd reserve ejection when a predetermined count or the predetermined, 
predetermined amount of ink is reached and predetermined number of sheets is reached, it 
is going to attain said purpose by considering as the configuration which performs said 2nd 
reserve ejection. 
[0014] 

[Function] By the above this invention configurations, lock out of the reserve ejection 
receiving portion etc. can be prevented, without being especially accompanied by 
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large-sized-izing of equipment, or complication of a configuration. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained 

at a detail using a drawing based on two or more examples. 

[0016] 

[Example] 

(Example 1) The typical perspective view of the ink jet recording device of the 1st example 
of this invention is shown in drawing 1 . Here, the ink jet recording device of a gestalt with 
which the ink tank which holds the ink for supply, and a recording head record by carrying 
the ink jet cartridge constituted by the cartridge form of one in carriage is shown. 
[0017] In drawing 1 , 1 is recorded materials (it is hereafter called a "recording sheet"), such 
as a form and plastics sheet metal, and by feed equipments, such as non-illustrated manual 
bypass or a cut-sheet feeder, a recording sheet 1 maintains predetermined spacing, for 
example, spacing of about 0.5-2.0mm, at the ink ejection side opposite location of a 
recording head 2, is sent out, and is further set to a recording start location by the roll 
control of a sheet delivery roller (un-illustrating). The motor by which the timing belt for 3 
carrying a recording head 2, and the carriage guided free [ migration ] in accordance with 
the guide shafts 4 and 5 and 6 being connected with carriage 3, and carrying out the 
migration scan of the carriage 3 and 7 drive a timing belt 6, and 8 are idle pulleys. 
[0018] On the other hand, the recording sheet 1 is held by the sheet pressure plate 10 on 
the platen 9, and whenever record for one scan is made on a recording sheet 1, sheet 
delivery only of the part is carried out to a scanning direction by the migration scan of 
carriage 3 in the direction of a right angle, and the recording sheet [ finishing / record ] 1 is 
held and discharged between the spur rollers 12 interlocked with the discharge roller 11 and 
this. In addition, a heater is formed in a platen 9 and there are some which were made to be 
established about ink to the recording sheet [ finishing / record ] 1 . 

[0019] 13 is a recovery device concerning this invention example prepared in the recording 
head section opposite location outside the record section from which it separated from the 
platen 9, and explains this recovery device 13 in full detail later. 14 is a rotatable knob for 
carrying out hand feed actuation of the recording sheet 1 . 

[0020] Moreover, a recording head 2 carries out the ejection of the ink using heat energy, 
and as the typical partial perspective view of an ink discharge part is shown in drawing 2 , 
the electric thermal-conversion component 23 is formed in the liquid flow path 22 which is 
open for free passage to the ejection unit 20 of the recording head 2 in each ink delivery 21 . 
And make the ink which touches this of a liquid flow path 22 produce the air bubbles by film 
boiling with the heat energy generated according to the electrical signal supplied to the 
electric thermal-conversion component 23, and make ink breathe out from the ink delivery 
21 using the pressure variation produced by the growth and contraction, this is made to 
reach the target on a recording sheet 1 as a flight-ink droplet, and record by the dot is 



JP- A- 10-76677 

performed. In drawing 2 , 24 is a common liquid chamber which leads ink to each passage 
22 further again. In addition, the ink delivery 21 and the liquid flow path 22 are formed in the 
direction which intersects the scanning direction of the carriage 3 shown in drawing 1 in the 
predetermined pitch here. 

[0021] Moreover, the ink delivery 21 of the recording head 2 in this example is equipped 
with 70 or more-nozzle two or more nozzles in the direction of vertical scanning, makes 
[ many ] the amount of records by one scan, and is made to realize improvement in the 
speed of a recording device substantially. 

[0022] Drawing 3 shows the outline perspective view of the example of 1 configuration of 
the recovery device 13 concerning this invention. 

[0023] In drawing 3 , the pump 1302 made to generate suction negative pressure by 
making a piston 1301 reciprocate is formed in the interior of a recovery device 13, and the 
cap 1303 formed with elastic bodies, such as rubber, is attached in suction opening 
(un-illustrating) prepared in this pump 1302. It is in the condition which closed the periphery 
of the ink delivery of a recording head 2 with said cap 1303, and by generating suction force 
with said pump 1302, ink is attracted from the ink delivery of a recording head 2, and the 
dust deposited in a liquid route is removed from the inside of a liquid route. Discharge 
maintenance of the ink attracted with the pump 1302 is carried out at the waste ink 
absorber 1304 with which the recovery device 13 was formed below. 1305 is a blade, 
which consists of elastic members, such as rubber, and removes an excessive ink droplet, 
an excessive contaminant, etc. of the perimeter [ delivery ] section of a recording head 2. 
That is, when it is in a location where this blade 1305 is forced on the ejection side of a 
recording head 2, ink and the impurity which adhered to the ejection side by moving 
carriage 3 are removed so that a recording head 2 may pass through the front face of a 
blade 1305, and the ejection stability of a recording head 2 is secured. 
[0024] 1306 is a pump cam for driving by the non-illustrated driving source, moving a piston 
1301 up and down, and making a pump 1302 generate suction force. 
[0025] Furthermore, the reserve ejection receiving portion 1307 for receiving the ejection 
(reserve ejection) as recovery action is formed in the recovery device 13. That is, after 
carriage 3 moves so that a recording head 2 may come to said reserve ejection receiving 
portion 1307 and opposite location, the ink which the predetermined ejection is performed 
and was breathed out by the reserve ejection receiving portion 1307 is discharged from the 
outflow way 1308 to said waste ink absorber 1304. 

[0026] Here, the condition of the ink breathed out by the reserve ejection receiving portion 
1307 is explained in full detail. Drawing 4 is the typical side elevation of the recovery device 
13 explaining the flow of the ejection ink made into an ideal, and drawing 5 is the typical top 
view of the recovery device 13 explaining the flow of the ejection ink used as a technical 
problem. 

[0027] In drawing 4 , the recording head 2 carried on carriage 3 performs the reserve 
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ejection in the reserve ejection receiving portion 1307 of a recovery device 13, and the 
location which counters. Breathed-out ink droplet a flows the wall of the reserve ejection 
receptacle back in the direction of b, and is led to the waste ink absorber 1304 from the 
outflow way 1308. 

[0028] On the other hand, when there is a ejection include angle of the ink breathed out 
from a recording head 2 in drawing 5 , the ink breathed out by the reserve ejection receiving 
portion 1307 will hit the lateral portion inside a reserve ejection receptacle, before reaching 
a back wall. Since in the case of the ink in which the ink used raised fixable and the water 
resisting property to a regular paper here it will dry before flowing and falling if mere little 
ejection ink like the reserve ejection adheres to a wall, ink will accumulate on the wall of c 
gradually, and when the worst, there is a possibility that it may be closed by the deposit with 
which the receiving portion grew. 

[0029] It poses a problem that it is what is depended on the reserve ejection (for example, - 
of ten shots about 100 shots per one nozzle) intermittent [ the ink breathed out ] and little 
here, and if it is the amount of extent which flows and falls, it turns out that it hardly deposits. 
[0030] Then, it sets to the ink jet recording device of the example concerning this invention. 
The 1st reserve ejection for recovering the poor ejection of the ink of a recording head, The 
amount of ink which has a means to control to perform the 2nd reserve ejection for washing 
the deposit adhering to the reserve ejection receiving portion, and^is breathed out by said 
2nd reserve ejection. They are 500 or more shots per amount of extent which is enough 
many amounts, flows in a reserve ejection receiving portion wall surface to the amount of 
ink breathed out by said 1st reserve ejection, and falls, for example, one nozzle. 
[0031] In addition, the number of shots of the 1st and 2nd , reserve ejection is suitably 
decided according to terms and conditions, such as the property of a recording device, i.e., 
the number of nozzles of a recording head and the discharge quantity per one nozzle, 
viscosity of ink, and a rate of drying. 

[0032] Then, an example of a control means which performs the 2nd reserve ejection 
concerning this invention is explained according to the operating-sequence flow chart of 
drawing 6 . 

[0033] In drawing 6 , the counter which counts the count of the ejection of the 1st reserve 
ejection at step S1 is reset after a control start. Then, at step S2, the 1st reserve ejection is 
performed with record actuation, and the count counts to a counter. It is judged whether the 
count of the reserve ejection recorded on the counter at step S3 became the predetermined 
count (for example, 10 times), and if the count of predetermined is not fulfilled, return record 
actuation and the reserve ejection are repeated to step S2. If it is judged that the count of 
predetermined is become at step S3, since the adhesion ink by the reserve ejection may be 
beginning to accumulate on the reserve ejection receiving portion to some extent, it 
progresses to step S4 and the abundant ejection for deposit washing (2nd reserve ejection) 
is carried out. Then, it returns to step S1 and a counter is re-reset, and it records, repeating 
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old actuation. 

[0034] (Other examples 2-4) Then, other examples of this invention are explained. 
[0035] Although the contents of the counter set up at step S1 of drawing 6 were made into 
the count of the ejection of the 1st reserve ejection, it may constitute so that the amount of 
the ejection ink converted from the number of from ejection may be counted as the 2nd 
example, and you may control by said 1st example to perform the 2nd reserve ejection-to 
the timing by which the predetermined amount of ink is assumed to have adhered to the 
reserve ejection wall surface. 

[0036] Furthermore, as the 3rd example, it considers as the number of sheets of the 
recorded material which used the contents of the counter set up at step S1 of drawing 6 for 
record, and when predetermined record number of sheets is reached, you may control to 
perform the 2nd reserve ejection. Especially this is a control means effective in the 
recording device of control which carries out the reserve ejection to the head of a ** page. 
[0037] Furthermore, you may control as the 4th example to change the 2nd number of 
reserve from ejection according to the class of ink used. The 4th example is explained 
according to the operating-sequence flow chart of drawing 7 . If step S21 to S23 is judged 
to be the same as that of steps S1-S3 in drawing 6 , and to have become the count of the 
reserve ejection predetermined at step S23, it will progress to step S24 and will judge the 
class of recording head used now. When the recording head carried is the usual black ink , 
head, it progresses to step S25 and the 2nd reserve ejection of 500 shots is carried out. 
[0038] When it judges that a loading head is a head for color ink at step S24 and it is 
assumed on the other hand that a lot of ink than usual black ink is needed for deposit 
washing of color ink, the 2nd reserve ejection of 1000 shots is carried out. By exchanging 
an ink jet cartridge, this is a control means effective in the recording device which performs 
monochrome record and color record, and is the control approach for which it was suitable 
when the property changed with classes of ink. 

[0039] (Example of further others) In each example described still more so far Although the 
case of the recording device which carries the ink jet cartridge of the disposable form 
exchanged the whole recording head 2 in carriage 3 was mentioned as the example and 
explained when the ejection unit and the ink tank section of a recording head 2 were unified 
and ink was lost A ejection unit and an ink tank are carried independently on carriage 3, 
without limiting application of this invention only to these. The ink jet recording device which 
constituted only the ink tank exchangeable when ink was lost, Or even if it applies to any of 
the ink jet recording apparatus of the fixed tank form which supplies ink to a ejection unit 
through a tube etc. from the ink tank which carried only the ejection unit on carriage 3 and 
has been arranged in another part in a recording apparatus Of course, the same 
effectiveness is acquired. 

[0040] Moreover, although the case where the recording head which aimed at speedup of 
record by a delivery being equipped with 70 or more-nozzle two or more nozzles in the 
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direction of vertical scanning was used was mentioned as the example in each above 
example, as for this invention, the restorative effect in which the delivery could apply also to 
the recording head or the ink jet recording device further equipped with many nozzles so 
that according to a full line head for example of less than 70 nozzles, and was further 
substantial as compared with the conventional recording device is acquired. 
[0041] Moreover, although the ink jet recording device which uses one recording head was 
mentioned as the example and each above example explained it, this invention can be 
applied like [ for the object for color record, or a gradation publication ] similarly [ in the case 
of the ink jet recording device using two or more recording heads ], and can attain the same 
effectiveness. Moreover, if this invention is an ink jet recording device, when using the ink of 
the property which is ink solidified less than [ what uses a record means (recording head) 
by which electric machine sensing elements, such as a piezo-electric element, etc. are 
used, for example, a room temperature, or it ], and will not be liquefied without heat energy, 
it can also be applied. 

[0042] Furthermore, in addition, the gestalt of the reproducing unit which it was used as an 
image printing terminal of information processors, such as a computer, and also was 
combined with the reader etc., the facsimile apparatus which has a transceiver function, the 
word processor equipment which has a document composition facility may be taken as a 
gestalt of the ink jet recording device by this invention. 
[0043] 

[Effect of the Invention] The 1st reserve ejection for recovering the poor ejection of the ink 
of a recording heaid according to this invention, as explained above, It has a means to 
control to perform the 2nd reserve ejection for washing the deposit adhering to the reserve 
ejection receiving portion. A configuration with more amounts of ink breathed out by said 
2nd reserve ejection than the amount of ink breathed out by said 1st reserve ejection, It has 
a means to count said the 1st count or amount of ink breathed out of the reserve ejection. 
Since the configuration which performs the 2nd reserve ejection was provided when it had a 
means to count the number of sheets of the recorded material constituted and used which 
performs the 2nd reserve ejection when a predetermined count or the predetermined, 
predetermined amount of ink is reached, and predetermined number of sheets was reached 
It became possible to offer the ink jet recording device which can prevent the failure by the 
reserve ejection receiving portion being blockaded in the ink deposited by the reserve 
ejection, without using large-sized-izing and the complicated configuration of equipment. 

[Brief Description of the Drawings] 

[Drawing 11 The perspective view of the ink jet recording device of an example 1 
[Drawing 21 The typical partial perspective view of the ink discharge part of drawing 1 
[Drawing 31 The outline configuration perspective view of the recovery device of an 
example 1 
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[Drawing 41 The typical side elevation of the flow of the ejection ink by the recovery device 
of drawing 3 

drawing 5] The typical top view of the flow of the ejection ink of drawing 4 
[Drawing 6] The reserve discharging sequence flow chart of an example 1 
[Drawing 7] The reserve discharging sequence flow chart of an example 4 
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